Objectives: to analyze the prenatal care of pregnant teenagers interviewed in the postpartum period in Brazilian maternity hospitals, according to economic status and skin color.
Introduction
Despite important progress in the coverage of prenatal care in Brazil, there are still many gaps, revealing economic and racial inequalities in access that affect the quality and effectiveness of care. [1] [2] [3] A study of postpartum women in the city of Rio de Janeiro from 1999 to 2001 identified two major levels of discrimination (educational and racial) in the care provided by health services to pregnant women. 4 Women's dissatisfaction with care was directly proportional to darker skin and less schooling. Black and mixed women and those with less education gave worse ratings to the care provided by health services during labor and childbirth.
There is a consensus concerning the relevance of prenatal care for achieving positive outcomes for both mother and child. This is especially important for pregnant teenagers, who tend to be socially underprivileged as a group. Studies in developed countries like the United States 5 as well as in Sub-Saharan Africa 6 have identified disadvantages in the care for pregnant teenagers, who not only experience more difficulty in accessing health services, but also receive worse prenatal care. This is particularly true for teenagers with low schooling and low income.
Studies in Brazil indicate that pregnant teenagers tend to begin prenatal care later and attend fewer visits than older pregnant women, besides having fewer routine laboratory tests, [7] [8] [9] revealing this age group's difficulties in receiving effective prenatal care. 9, 10 New studies on socioeconomic and racial inequalities in the quality of prenatal and childbirth careare welcome. 2, 11 Considering that the effects of inadequate prenatal care are more severe in teenagers, 8, 12 this article aimed to gather evidence on the effect of socioeconomic and racial disparities in prenatal care for Brazilian teenagers.
Methods
The study's data are from the Birth in Brazil project, a national survey of postpartum women and their newborns, conducted from February 2011 to October 2012. Inclusion criteria were postpartum women who had given birth in hospital, where the outcome was live birth of any weight and gestational age or stillbirth with weight greater than 500g or gestational age greater than 22 weeks. The sample was selected in three stages: the first consisted of hospitals with 500 or more births per year, stratified by Brazil's five major geographic regions, location (state capital versus city which is not capital), and type of hospital (private, public, and mixed); the second stage was according to the number of days of data collection (minimum of seven days in each hospital); and the third stage consisted of the postpartum women themselves. In each of the 66 sampled hospitals, 90 interviews were planned, totaling 23,894 women. More detailed information on the sample design is available in Vasconcellos et al. 13 The current study used data from the first phase of the study, based on face-to-face interviews with the postpartum women during their hospitalization, data obtained from the mothers' and newborns' medical charts, and mothers' prenatal cards. Detailed information on the data collection has been published elsewhere. 14 We analyzed the socioeconomic, demographic, behavioral, and reproductive characteristics of postpartum teenage women, as well as the prenatal care provided to them in the current pregnancy. Description of the group's characteristics included geographic region of residence (North, Northeast, South, Southeast, or Central-West of Brazil), age bracket (10-14 years versus 15-19 years), schooling (adequate for age versus inadequate), conjugal status (living with companion/husband versus without husband/companion), and parity (nulliparous, 1 previous birth, 2 or more previous births). The variable "adequacy of schooling for age" was calculated according to the expected years of schooling for the teenager's age.
Prenatal care was characterized according to the total number of prenatal visits, corrected for gestational age at the time of childbirth, early initiation of prenatal care (up to 12 th gestational week or not), and the structure of prenatal services, according to payment source (public versus private).
We also described the procedures performed and orientation received during the prenatal visits. The following recommended routine procedures and tests were considered, as recorded on the prenatal card: fasting blood glucose, urinalysis, serology for syphilis (Venereal Disease Research Laboratory -VDRL), serology for the human immunodeficiency virus (HIV), and ultrasound (USG). Educational practices included whether the teenage mothers had received information on labor, risk signs in pregnancy, physical activities to facilitate delivery, breastfeeding, and orientation/referral to a specific maternity hospital, as reported by the mothers themselves.
All the above-mentioned variables were analyzed according to the mother's self-reported skin color (white, black, mixed -brown skin, in Brazil) and economic class, according to the ABEP criterion(A/B, C, or D/E). 14 Categories "A and B" and "D and E" were grouped due to the low numbers of women classified as A and E. The analysis excluded Asian-descendant (1.0%) and indigenous (0.7%) women due to their low proportions in the study population.
Finally, we used an indicator for minimum adequacy of prenatal care, based on several criteria for adequate care: start of prenatal care prior to the 12 th gestational week (as recommended by the "Stork Network"), 15 adequate number of prenatal visits (minimum of six, adjusted for gestational ageat delivery), recording, on the prenatal card, of at least one of the recommended prenatal tests (blood glucose, urinalysis, serology for syphilis, serology for HIV, and ultrasound), and having received orientation/referral to a specific maternity hospital for delivery. All the details on elaboration of the indicator have been published previously. 1 Teenage mothers who had not attended any prenatalvisit were excluded from the sample (1.5%), as were those who did not show a prenatal care at hospital admission for delivery (26.20%) .
A descriptive analysis focused on maternal characteristics and prenatal care according to the variables "maternal skin color" and" economic class". Chi-square test (χ 2 ) was used to verify differences between proportions, with 95% confidence interval (CI95%).
Univariate and multivariate logistic regression were used to determine which maternal characteristics and characteristics of care were associated with adequacy of prenatal care. The multivariate analysis included all the significant variables (p<5%) from the univariate analysis. The complex sampling design was considered in the statistical analysis. Data weighting was calculated by the inverse likelihood of including each postpartum woman in the sample. A calibration procedure was used in each selection stratum to guarantee that the distribution of postpartum women was similar to that observed in the population sampled in 2011. 14 All the analyses used the Statistical Package for the Social Sciences (SPSS), version 17. The study was approved by the Institutional Review Board of the National School of Public Health, Oswaldo Cruz Foundation (case review 92/2010). All proper steps were taken to ensure the information's privacy and confidentiality. Before each interview, digital consent was obtained after the participant read the free and informed consent form.
Results
After exclusion of women who had not attended any prenatal care, had not shown a prenatal card at the time of admission for childbirth, and who selfreported as Asian-descendant or indigenous, there were a total of 3,317 postpartum teenage mothers.
Distribution by major geographic region showed a higher proportion of low-income teenage mothers (economic classes D/E) and those with black or mixed skin color in the North and Northeast of Brazil ( Figure 1 ). These two regions also showed the highest percentage of teenage puerperas amongst all the age brackets( Figure 2 ).
Teenage mothers from economic classes D/E had the highest proportion of teenagers under 15 years of age, with inadequate schooling for age, who were already living with a companion or husband, and with a history of previous children. The situation of these mothers is also worse in regards of prenatal, having had less prenatal visits and the highest proportion of late initiation of prenatal care, besides having been treated almost exclusively in the public system (Table 1) .
Inequality was also evident in relation to the mother's skin color (Table 1) , with a gradient in the proportions. Darker maternal skin color was associated higher proportion of inadequate schooling for age, fewer prenatal visits, and later initiation of prenatal care. No fewer than 97% of black teenage mothers were treated in the public system.
As for procedures and educational practices during prenatal care, lower maternal economic class was associated with lower rates of testing for blood glucose, urinalysis, ultrasound, and serology for syphilis and HIV. In general, testing for syphilis (VDRL) was the most frequently performed procedure, even more common than for HIV (85.5% and 74.8%, respectively). Lower-income teenage mothers also received less orientation/referral to a specific maternity hospital for giving birth ( Table 2) .
As for skin color, black teenage mothers had lower rates of ultrasound and HIV serology and received less orientation on initial signs of labor. Teenage mothers as a whole received very little orientation during prenatal visits, especially information on the beginning of labor (only 43.7%)( Table  2) .
Multivariate analysis (Table 3) showed that only 15.6% of Brazilian teenage mothers received adequate prenatal care, according to minimum procedures recommended by the Ministry of Health. 15 After adjustments, the analysis showed lower rates of adequate prenatal care among teenage Almeida AHV et al.
Figure 1
Characteristics of pregnant teenagers by major geographic region of residence, economic class, and skin color. 
Discussion
The current study identified major inequalities in prenatal care for pregnant teenagers in Brazil, with disadvantages related to skin color and economic class. The inequalities included higher rates of inadequate prenatal care among poorer teenagers with inadequate schooling for age, and who had given birth previously. Classes D/E included higher proportions of younger, married, and multiparous teenage mothers and those with inadequate schooling for age, with fewer prenatal visits, and who had started prenatal care later. Skin color also showed some associations, with a higher proportion of black and mixed teenage mothers showing inadequate schooling for age, while there were proportionally more white teenage mothers with six or more prenatal visits and early initiation of care. There were also observable differences in the type of service used for prenatal care, with nearly all of the poor and black teenage mothers receiving care in the public healthcare system (93.9%).
Economic and racial disadvantage was also evident in the distribution across regions of Brazil, with a higher proportion of poor and black or mixed-teenage mothers in the North and Northeast. This difference reinforces the country's inequalities, since these geographic regions have the lowest Human Development Indexes (HDI) 16 and the highest maternal mortality 17 and neonatal mortality rates. 18 These regions also display the highest proportion of pregnant teenagers that started their prenatal care late and that had fewer visits and routine procedures during the pregnancy. 1 Other Brazilian studies have also shown problems with early uptake of poor black and mixed pregnant teenagers, 19, 20 as well as with completing the recommended number of prenatal visits according to the calendar proposed by the Ministry of Health. 1 The reduction of barriers to diagnosis of pregnancy, early initiation of prenatal care, and more prenatal visits would provide more opportunities for health promotion for pregnant teenagers. However, the most relevant discussion concerns the quality of care actually provided, related to inequalities experienced by poor black and mixed adolescent women in Brazil.
According to Kalckmannk et al., 21 the center of the harsh social inequality in the use of available resources lies in social hierarchy, with health inequalities between whites and blacks, where the latter occupy lower positions and thus unequal experiences in birth, life, illness, and death.
The precarious organization of health services and difficulties in early uptake of pregnant teenagers are evidenced by the later initiation of prenatal care by poor black and mixed teenagers. Early initiation of prenatal care allows anticipating the identification of risks and preventing complications, detecting and treating diseases such as gestational diabetes and pregnancy-induced hypertension, diagnosing and treating cases of urinary tract infection and its complications, and detection of HIV and syphilis in the pregnancy, preventing congenital syphilis, for example. 22, 23 The study found that approximately one-fifth of black teenage mothers belonging to economic classes D/E had not been tested for syphilis (VDRL). Mixed teenage mothers showed the same pattern, but slightly attenuated. This scenario was repeated with ultrasound and HIV serology. The low proportion of routine tests and orientation during prenatal care reveal the precariousness of the care provided and its inability to preserve the health of teenage mothers and their infants, thus missing an opportunity to orient mothers on good practices in labor and childbirth, which are extremely relevant for promoting vaginal delivery and encouraging breastfeeding. 8, 22 The disadvantages are also evident at the end of pregnancy, since poor black and mixed teenagers are the ones that report receiving less orientation on referral to a specific maternity hospital for delivery, which is essential to avoid the "pilgrimage" from one hospital to another when they enter labor. 1 Health services that should be compensating for social disadvantage are thus adding insult to injury by reproducing inequalities, demonstrating the system's inefficiency and highlighting a so-called "inverse equality", in which those most in need of care are the ones who least receive it. 2 Although Brazil boasts broad prenatal coverage8, few teenagers in the Birth in Brazil survey had received adequate care during pregnancy. Inadequate prenatal care was more common in poor black teenagers, those with low schooling for age, and multiparous teenagers, clearly revealing the situation of social disadvantage for these women, as well as the differentiated perception of quality of care offered to them by health services.
A survey of pregnant teenagers in the United States found a differential effect of skin color on prenatal care, with white teenagers beginning prenatal care earlier. 5 A Brazilian ecological study also showed an important correlation, with fewer prenatal visits reported by black women and those with low schooling. 24 Psychosocial barriers can also hinder teenagers' access to health services. Some of these barriers are represented by fear of verbal confirmation of the pregnancy by the attending health professional in the presence of the young woman's accompany person. 25 In this sense, the relationship of trust between health professionals and the pregnant teenager provide a great opportunity for their access to prenatal services. Such attitudes are also essential for avoiding a subsequent unintended pregnancy. It has been shown that dissatisfaction with the pregnancy is significantly greater in teenagers (31.8%) than in women aged twenty years or older (28.6%), 26 and that it is even associated with the group's unfavorable perception in relation to the care provided by health services. 25 However, pregnancy can be successful in teenager mothers as long as they receive adequate prenatal care, capable of reducing typical disadvantages of young maternal age, while improving perinatal outcomes. 12 Teenage pregnancy is known to be an aggravating factor for school dropout by many teenage girls, and for more difficulty competing in the work market, with a possible negative impact on economic betterment in these young women, 12 as well as on the teenagers' perception of their health status, their ability to understand orientation received during prenatal visits, their use of health services, and their adherence to procedures recommended by health professionals during prenatal care, 27 thus converging in a situation of social disadvantage.
Chiavarini et al. 28 studied the impact of sociodemographic determinants on prenatal care in an administrative region of Italy and found a higher proportion of late initiation of care and fewer prenatal visits in women with low schooling.
These findings reinforce the protective role of education on teenagers' health, since schooling can also influence their perception of their health problems, their capacity to understand the information received, their access to (and use of) health services, and their adherence to the procedures recommended by health professionals during the prenatal visit.
The increase in the number of children, largely determined by early initiation into childbearing, is another dimension of this same phenomenon that reinforces the social exclusion of these young women. 4 In the current study, the harms identified by teenage mothers with previous pregnancies were similar to the results of other studies that also reported higher odds of inadequate prenatal care in this group. These teenagers may also have less available time due to the overload from raising children, or they may feel that they already have sufficient experience from their previous pregnancies. 9, 7 The results reflect Brazil's historically constructed and persistent discrimination, whereby poor black women receive the worst care and are marginalized by society. Thus, to be born black and poor and to conceive during adolescence are strong risk factors for various negative maternal and perinatal outcomes. A study found similar results in women of all age brackets, where black and mixed women (compared to white women) generally presented worse prenatal and childbirth indicators. 29 Improvement in the quality of healthcare means the elimination of racial inequalities, and such components are inseparable. According to the abovementioned authors, 29 to identify and fight practices that potentially generate inequalities, educational measures are also needed for professionals in the health services, which are certainly a key component in this context, even though the principal determinants of these inequalities lie in society and cannot be corrected by isolated efforts.
The obtained data emphasize the need to implement public policies on sexual and reproductive health in adolescence, especially early uptake of pregnant teenagers, facilitating their access to prenatal services and diagnostic tests, as well as training health professionals in this care. The institutionalization of effective measures with a focus on obstetric planning and education, targeted to this age group, especially socioeconomically underprivileged women, is one of the alternatives for changing this reality. Development strategies for society's excluded sectors should help guide improvement in the quality of care and thus allow greater visibility and discussion of the issue.
It is expected that the study's results can help back policies to retain teenagers in the school system and inclusion in health services, whose role should be to minimize the inequalities discussed here. In the case of pregnant teenagers, the aim should be highquality prenatal care with no discrimination on the basis of geographic region, race, or economic status. The study has some limitations. The analysis only included teenagers who brought prenatal cards to the maternity hospital when they were admitted for childbirth. However, no statistically significant differences were found between those with and without prenatal cards. In addition, self-classified skin color entails some degree of subjectivity and depends on factors such as individual's social insertion.
On the other hand, the findings' validity is backed by the study's use of a national sample representing all regions of Brazil.
